Proposed mechanisms of the effects of proanthocyanidins on glucose homeostasis.
Proanthocyanidins are a major group of flavonoids in the human diet, known for their strong antioxidant properties. Emerging evidence from clinical studies indicates a role of proanthocyanidins in modulating glucose homeostasis, and higher proanthocyanidin intake has been associated with reduced risk of diabetes. On the other hand, recent studies report limited bioavailability of proanthocyanidins. At relatively low concentrations in the systemic circulation, proanthocyanidins may act as cell-signaling molecules to modulate glucose homeostasis. For example, they affect hepatic glucose production via adenosine monophosphate-activated protein kinase and/or insulin-signaling pathways. There is also evidence for a direct role of proanthocyanidins in modulating several pancreatic β-cell functions: prevention of oxidative stress, enhancement of insulin secretion, and promotion of β-cell survival. Therefore, greater understanding of the potentially beneficial effects of proanthocyanidins on cell-signaling pathways implicated in glucose homeostasis is needed. In addition, further investigation to address the in vivo metabolism of proanthocyanidins and the comparative effectiveness of proanthocyanidin-derived metabolites is warranted. The dosage and the experimental model should be given special attention when results from mechanistic studies using proanthocyanidins are interpreted.